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U235 GAMMA RADTATION

Ro Lo thklin

INTRODUCTION

The three naturally ocourring uranium isotopes, U=234, U=235 and U=238,
are spontaneous alpha emitters, In a previous report ~ it was shown that
the U-234 alpha decay is accompanted by x~rays, and the present paper ra-
ports the discovery and measurement of gamma rays acoompanying the alpha
decay of U-235. The 162 Kev gamme ray found assooclated with the U=235 decay
was discovered and olearly identified at this laboratory in April, 1946, A
similar radiation was observed somewhat earlier at the University of Chicago.
but was attributed to U-234,

Discovery of the Gamma Radiation

Sample Preparation. The significant steps in the purification of ths
samples of U~235 used were as follows, The bulk of the radiomctive and
other impurities were removed by ether extraction of uranyl nitrate from e
nitric acid solution of the original ore, Reduction and precipitation of
the uranium as UF, probably removed few impurities other then the very
volatile fluorides such as silicon tetrafluoride, The precipitated, drisd
UFs; was then converted with gaseous fluorine to the volatile UFg, which was
purified by condensation and re-evaporation, The UFg gas was then passed
through & great many fine pored filters whioch increased by isotopic sepaira-
tion the proportion of U=-235 to about one~third, and the UF, was then con=
densed directly into & clean uncontaminated nickel cylinder with quarter-inch
walls, It is felt that no radiocmctive materiels except U-234, U~235, U=-238
end insignificant traces of radon were present at the time of condensation
into the sample cylinder,

Rediation, A lsrge semple of solid U-235 eniched UF, in & quarter=~
inoch wall nlokel oylinder was placed at a standard distance (about six inches)
from a screen wnll Geiger counter. An initial activity of about 1000 c/h
wns observed. Superimposed on this was a growing activity of 24 day half=-
life (UXl, UX> and UZ), extrapolating to 300-400 ¢/m at equilibrium. To
prove that o residue of the non-volatile fluoride of le, possibly swept
through the filters and condensed with the somple, was hot the couse of the
initial 1000 o/m activity, a sample of notural uranium was examined. This
wos prepared in the eame manner as the preceding smmple but wes passed through
only a single filter with somewhat larger pores., The initial gamma activity '

of this sample was only slightly above background (net rate 24 c/h) and in~

oreased with a 24 day half-life townrd 500 o/m, Since this sample contained

half again as much U-238, parent of the UXy, UXz and UZ, as the enriched i
sample, the equilibrium cotivity of the latter sample should have besn about

330 o/m. The initinl activity found then (100 o/m) wns clearly not ate

tributable to UX; inolusion in the sample of enriched uranium to the extent ——

T,

Mnoklin, R. L, rnd Knight, G. B., "X-Reys Associnted With U-234", ]
Phys. Rev, 72, 435 (1947),
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Discussion

The high U=234 alphn activity of avnileablo U-235 samples htis made
it impossiblc to obsorve zlpha garma coincidonecs or to discover U-235
alpha rays unaccomponicd by germa rays. The latter alphe rays would
be expected to differ in energy from thosc of U=~234 by only 40 Kev,
Alpha roy spectrogrophs copoble of resolving these rlpha rey groups ve=
quirc o for higher spocific nctivity then urcnium posscsses, Hence,
expcrinental confirmntion of the deecty scherme proposed is not at prescent
eveilable,

The alphrn dscry of U-235 is supposcd to lead in most, perhops oll,
cases to an cxcitcd stats of Th=231 (UY) which rapidly emits a 162 Kev
garme roy to reach the ground statc. A hnlf-lifc for deexcitation longer
thon ten nminutos would have been rendily observed, The conversion of
the gomma rey has not been deteoted nnd is probebly slight.

The dceay of UY (Th-231) from its ground stotc has been investigated
ond rcported scpcratclyz.

Summarz

Evidence for the existence of & grmmn ray accompanying the alpha
docey of U=235 is presented., The encrgy of thé germn ray, o8 determined
by severnl independemnt nbsorption mensurcrents, is 152 Kov,

(Notes Figure 1 is Drawing #1DA=303 ond identicel
with Figurc 1 of the earlicr Roport K«97)

Enight, G, B, and R, L. Macklin "Rerdintions of UY", Phys., Rev,
75, 34 (1949),
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